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- The MAILING DATE of this communication appears on the cover sheet with the correspondence address - 
Period for Reply 

A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE _3 MONTH(S) FROM 

THE MAILING DATE OF THIS COMMUNICATION. 

- Extensions of time may be available under the provisions of 37 CFR 1 .136 (a). In no event, however, may a reply be timely filed 

after SIX (6) MONTHS from the mailing date of this communication. 

- If the period for reply specified above is less than thirty (30) days, a reply within the statutory minimum of thirty (30) days will 

be considered timely. 

- If NO period for reply is specified above, the maximum statutory period will apply and will expire SIX (6) MONTHS from the mailing date of this 

communication. 

- Failure to reply within the set or extended period for reply will, by statute, cause the application to become ABANDONED (35 U.S.C. § 133). 

- Any reply received by the Office later than three months after the mailing date of this communication, even if timely filed, may reduce any 

earned patent term adjustment. See 37 CFR 1 .704(b). 

Status 

1 ) 53 Responsive to communication(s) filed on Mar 23. 2001 



2a) □ This action is FINAL. 2b) 53 This action is non-final. 

3) □ Since this application is in condition for allowance except for formal matters, prosecution as to the merits is 

closed in accordance with the practice under Ex parte Qu$$l§35 CD. 11; 453 O.G. 213. 

Disposition of Claims 

4) 53 Claim(s) 1-50 is/are pending in the applica 

4a) Of the above, claim(s) 3. 10-13. 17-22. 44. and 45 is/are withdrawn from considers 

5) □ Claim(s) is/are allowed. 

6) K Claim(s) 1. 2. 4-9. 14-16. 23-43, and 46-50 is/are rejected. 

-\ 7) □ Claim(s) is/are objected to. 

8) 53 Claims 1-50 are subject to restriction and/or election requirem 

Application Papers 

9) □ The specification is objected to by the Examiner. 

10) D The drawing(s) filed on is/are objected to by the Examiner. 

11) D The proposed drawing correction filed on is: aP approved b)Odisapproved. 

12) D The oath or declaration is objected to by the Examiner. 

Priority under 35 U.S.C. § 119 

13) D Acknowledgement is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d). 
a)D All b) □ Some* c) ENone of: 

1. □ Certified copies of the priority documents have been received. 

2. □ Certified copies of the priority documents have been received in Application No. . 

3. □ Copies of the certified copies of the priority documents have been received in this National Stage 

application from the International Bureau (PCT Rule 17.2(a)). 
*See the attached detailed Office action for a list of the certified copies not received. 

14) 53 Acknowledgement is made of a claim for domestic priority under 35 U.S.C. § 119(e). 
Attachment(s) 

15) 53 Notice of References Cited (PTO-892) 18) □ Interview Summary (PTO-413) Paper No(s). 

16) 53 Notice of Draftsperson's Patent Drawing Review (PTO-948) 19) Q Notice of Informal Patent Application (PTO-1 52) 

17) 53 Information Disclosure Statement(s) (PTO-1 449) Paper No{s). 4/27/01 20) □ Other: 
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Art Unit: 1646 



DETAILED ACTION 



Status of Application: Claims and Amendments 



1. 



Claims 1-50 are pending. 



2. Applicant is notified that the amendments put forth in Paper 9, 3/23/01 , have been 
entered in full. 

3. Claims 3 5 10-13, 17-22, and 44-45 are withdrawn from further consideration pursuant 
to 37 CFR 1.142(b), as being drawn to a nonelected species of the invention, there being no 
allowable generic or linking claim. Applicant timely traversed the restriction (election) 
requirement in Paper No. 9. 

4. As per the restriction requirement of Paper 8, 2/20/0 1 , Applicant was required to elect for 
prosecution on the merits a single disclosed species of the instant invention, i.e. the embodiment 
of a single cell type - such embodiment consisting of only those components which could or 
would be present together in one cell and which would function together in one particular cell. 
Accordingly, Applicant elected for prosecution on the merits a yeast cell comprising an STE2 G- 
protein coupled receptor, a FUSl-LacZ reporter construct, a FUS1-STE5 construct which may or 
may not have contain a hypersensitive STE5 mutation. Further, the elected yeast cell may or may 
not have a mutation in the endogenous STE5 gene. Additionally, the STE2 G-protein coupled 
receptor may be endogenous to the yeast cell or heterologously expressed in the yeast cell. 
Further, the elected yeast cell may have a mutation in a gene, which gene negatively regulates the 
pheromone response. 
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The examiner finds that claims 1, 2, 4-9, 14-16, 23-43 and 46-50 read on this elected 
species. Applicant traverses the restriction requirement for allegedly being improper. Applicant 
argues that the pending claims represent an intricate web of knowledge, continuity of effort, and 
consequences of a single invention, which merit examination of all embodiments of the 
invention. This argument has been fully considered but not deemed persuasive. A search of the 
claimed invention is not limited to that which might anticipate the instant invention but also to 
that which might render the invention obvious. A report of assay systems encompassed by the 
pending claims could be present the literature of practically any area of molecular biology; such 
a report might either anticipate or render the claims obvious, and as such, a search of the entire 
field of molecular biology would be unduly burdensome. 

Claim Rejections - 35 USC § 112 

5. The following is a quotation of the first paragraph of 35 U.S.C. 1 12: 

The specification shall contain a written description of the invention, and of the manner and 
process of making and using it, in such full, clear, concise, and exact terms as to enable any 
person skilled in the art to which it pertains, or with which it is most nearly connected, to 
make and use the same and shall set forth the best mode contemplated by the inventor of 
carrying out his invention. 

6. Claims 1, 2, 4-9, 14-16, 23-40 and 46-50 are rejected under 35 U.S.C. 1 12, first 
paragraph, because the specification, while being enabling for a yeast cell comprising an STE2 
G-protein coupled receptor, a FUSl-LacZ reporter construct, a FUS1-STE5 construct wherein the 
STE5 does not contain a hypersensitive mutation, does not reasonably provide enablement for a 
cell comprising a heterologous DNA construct comprising a gene encoding a protein that 
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activates a signal transduction pathway, which gene is operably linked to a promoter that is 
responsive to activation of the signal transduction pathway, wherein said gene in not STE5. The 
specification does not enable any person skilled in the art to which it pertains, or with which it is 
most nearly connected, to make or use the invention commensurate in scope with these claims. 

Applicant is claiming a genus of assay systems that rely on a positive feedback loop 
occurring within a signal transduction cascade, such that the signal generated from ligand binding 
to a receptor is amplified via the positive feedback loop. Applicant has disclosed a single 
working example of this genus as Example 1 (page 66 and Figures 1 and 2), wherein the FUS1 
promoter drives the expression of STE5 in response to the activation of a heterologously 
expressed C5a receptor. The claims encompass a practically limitless number of potential assays 
systems wherein different components of the yeast pheromone response signal transduction 
cascade are mixed and matched such that a positive feedback loop is established by at least one 
of the members of the cascade. However, the specification provides merely an invitation to the 
skilled artisan to try and find those components which might ultimately work together and also to 
try to find the correct expression systems, e.g. high or low copy plasmids, to get those 
components to work together. 

One of skill in the art of intracellular signal transduction appreciates that this field is 
extremely complex, and, as the transduction components are often in a delicate balance with each 
other, these systems are also extremely unpredictable. It is simply beyond the skill of one highly 
skilled in the art to predict what the effect of the introduction of a positive feedback loop into one 
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of these systems will have, e.g. rate limiting factors can be titrated out of the cascade or 
constitutive saturation of the response can occur due to high basal expression of any members of 
the cascade. For example, the specification contemplates the use of the cyclase responsive 
element binding protein (CEEB) (see page 58) which is known to be a component of many G- 
protein activated signal transduction cascades including MAP Kinase cascades. CREB activates 
target gene expression by binding to cyclase responsive element (CRE) sequences in the 
promoters of target genes. Francis J. et al. (Society for Neuroscience Abstracts 26(1-2) abs.. 
No. 49.16, 2000) report the results of an assay system that is encompassed by the instant claims, 
wherein a CRE-luciferase porter plasmid was induced by okadiac acid. Surprisingly, 
cotransfection with a CRE-CEEB expression cassette significancy reduced the okadiac acid 
associated induction of luciferase expression. This result would not be expected based on the 
model taught in the instant specification because the positive feedback from the CRE-CEEB 
construct should have amplified the luciferase response. 

Applicant has presented results using FUS1-STE5. On face value, such a construct 
would not be expected to either cause constitutive activation of the response or diminished 
response due to the titration of rate limiting factors. As set forth in the specification, STE5 is 
thought to provide a scaffolding for the recruitment of the G-protein py subunits and the 
downstream kinases. Overexpession of STE5 is not known to cause high level constitutive 
activation of the mating response or to bypass the need for G-protein py subunits (see page 1061 
col. 1 of Hasson et al., Mol. Cell. Biol. 14(2)1054-1056, 1994). Claims 14-16 and 33 require that 
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the STE5 be a hypersensitive mutant which is known to cause high level constitutive activation 
of the mating response. Hasson et al. teach that the STE5 hypersensitive mutant "appears to be 
qualitatively different" from STE5 because it bypasses the need for G-protein py subunits and 
results in a 100 fold increase in transcription of the reporter gene (see page 1061 col. 1 of Hasson 
et al). The FUS1 promoter is known to have a strong basal activity (see Table 3, page 2958 of 
Hagen et al. Mol. Cell. Biol. 1 1(6)2952-2961, 1991). Thus, one could only guess at what the 
effect might be of putting the hypersensitive STE5 mutant in control of its own production, as is 
required of claims 14-16 and 33. Absent evidence to the contrary, the expectation is that the 
basal transcription of the hypersensitive STE5 mutant coupled to the positive feedback loop 
would lead to rapid constitutive activation of the cascade, and thus would defeat the proposed use 
of the assay. This expectation is also true of the claimed FUS1-STE4 construct. Like the 
hypersensitive STE5 mutant, STE4 overexpression results in constitutive activation of the 
cascade (see page 105-1055 of Hasson et al.) and would also be expected to lead to constitutive 
activation of the cascade when its expression is controlled by the FUS1 promoter. The 
specification has merely presented the skilled artisan with an invitation to try these experiments 
and perhaps to try to find a way to regulate or fine tune the expression of STE4 or the 
hypersensitive STE5 mutant in such a way that the assay would work, if that is indeed possible. 

Therefore, due to the large quantity of experimentation required of the skilled artisan to 
try and find other transduction components, besides STE5, that would work in the assay as 
claimed, and to try to find ways in which to control their levels of expression, the lack of working 
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examples other than that of STE5 ? the lack of guidance in the specification other than a mere 
invitation to the skilled artisan to begin to try the proposed experiments, the complex and 
contradictory state of the prior art that indicates that the effect of a positive feedback loop 
inserted into a signal transduction cascade cannot be predicted (see Francis et al. above), undue 
experimentation would be required of the skilled artisan to make and use the invention 
commensurate in scope with the claims. 

Claim Rejections - 35 USC § 102 

7. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the 
basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(a) the invention was known or used by others in this country, or patented or described in a printed publication 
in this or a foreign country, before the invention thereof by the applicant for a patent. 

(e) the invention was described in a patent granted on an application for patent by another filed in the United 
States before the invention thereof by the applicant for patent, or on an international application by another who 
has fulfilled the requirements of paragraphs (1), (2), and (4) of section 371(c) of this title before the invention 
thereof by the applicant for patent. 

8. Claim 41 is rejected under 35 U.S.C. 102(a) and (e) as being anticipated by U.S. Patent 
No: 5691188. 

Patent No: 5691 188 teaches a recombinant yeast cell comprising a heterologous G- 
protein coupled receptor that, upon ligand stimulation, activates an endogenous yeast pheromone 
response pathway, wherein an endogenous yeast gene encoding a protein that negatively 
regulates the yeast pheromone system (e.g. SGV1) is mutated to render the protein nonfunctional 
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such that signals generated by ligand binding to the receptor are amplified (see col 1 and 2, 
especially lines 23-36 of col. 2). 

Claim Rejections - 35 USC § 103 

9. The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 

obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

10. Claims 42 and 43 are rejected under 35 U.S.C. 103(a) as being unpatentable over U.S. 
Patent No: 5691 188 as set forth above regarding claim 41, in view of Doi, K., et al. EMBO 

J. 13:1(61-70)1994. 

Claims 42 and 43 requires the yeast cell of claim 41, as discussed above, yet claims 42 
and 43 require that the yeast gene encoding a protein that negatively regulates the yeast 
pheromone system be a phosphatase, specifically MSG5. U.S. Patent No: 5691 188 does not 
specifically mention that the gene be a phosphatase, however 5691 188 clearly teach that 
mutations in genes known to be involved in adaptation (desensitization) of the pheromone 
response are useful for further amplifying the signal (see lines 23-36 of col. 2). Doi, K., et al. 
EMBO J. 13:1(61-70)1994 teach that loss of msg5 function leads to diminished adaptive 
response to pheromone (see the abstract). Therefore it would have been obvious to one of 
ordinary skill in the art at the time the invention was made, with reasonable expectation of 
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success to use yeast cells having a mutation in the msg5 gene as taught by Doi, K., et al. when 
practicing the invention of U.S. Patent No: 5691 1 88. The motivation to do so was taught be U.S. 
Patent No: 5691 188 wherein it was stated that mutations in genes involved in pheromone 
response desensitization are useful for practicing the invention, see lines 23-36 of col. 2. 

Allowable Subject Matter 
It is suggested that the following claim would be allowable. 
A recombinant yeast cell comprising: 

(i) a heterologous G-protein coupled receptor that, upon ligand stimulation, activates the 
endogenous yeast pheromone response pathway; and 

(ii) a heterologous DNA construct comprising a gene encoding STE5, which STE5 activates the 
yeast pheromone response pathway, which gene is operably linked to a promoter that is 
responsive to activation of the yeast pheromone response pathway, wherein stimulation of the 
receptor by a ligand leads to expression of the gene encoding STE5 that activates the yeast 
pheromone response pathway such that signals generated by ligand binding to the receptor are 
amplified. 
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Conclusion 



No claims are allowable. 

Any inquiry concerning this communication or earlier communications from the examiner 
should be directed to Michael Brannock, Ph.D., whose telephone number is (703) 306-5876. The 
examiner can normally be reached on Mondays through Thursdays from 8:00 a.m. to 5:30 p.m. 
The examiner can also normally be reached on alternate Fridays. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Yvonne Eyler, Ph.D., can be reached at (703) 308-6564. 

Official papers filed by fax should be directed to (703) 308-4242. Faxed draft or informal 
communications with the examiner should be directed to (703) 308-0294. 

Any inquiry of a general nature or relating to the status of this application or proceeding 
should be directed to the Group receptionist whose telephone number is (703) 308-0196. 



/ YVONNE EYLER, Pn.D 
SUPERVISORY PATENT EXAMINER 
TECHNOLOGY CENTER 1600 




June 4, 20i 



MB 




